Expansion of human embryonic stem cells on cellulose microcarriers.
This unit describes the routine maintenance and expansion of undifferentiated human embryonic stem cells (hESC) on cellulose microcarriers. Conventionally, hESCs have been maintained on feeder cells or extracellular matrix-coated two-dimensional tissue culture plates. The expansion of hESC on a tissue culture platform is limited by the available surface area and the requirement of repetitive subculturing to reach the required cell yield. Here, we show that expansion of hESC can be carried out in a three-dimensional suspension culture using Matrigel-coated cellulose microcarriers. hESCs from a tissue culture plate can be seeded directly onto the microcarriers; hESC microcarrier culture is passaged and expanded by mechanical dissociation of the cells without enzyme. Expansion of the culture in a 100-ml spinner flask is also described. Long-term culture of hESC on the microcarriers maintains typical pluripotent markers (OCT-4, Tra-1-60, and SSEA-4) and stable karyotype. Spontaneous differentiations of microcarrier-maintained hESCs in vitro (embryoid body formation) and in vivo (teratoma formation in SCID mouse) have demonstrated formation of the three germ layers. These protocols can also be applied equally well to human induced pluripotent stem cells.